Absence of reciprocal feedback between MPF and ERK2 MAP kinase in mitotic Xenopus laevis embryo cell-free extract.
MPF and MAP kinase ERK2 are two major M-phase kinases. They interact with each other in a complex way during meiotic maturation of Xenopus laevis oocytes. Here we study their interrelationship during first mitosis in X. laevis embryo cell-free extract perturbing the polyubiquitination pathway as a tool. Recombinant ubiquitin K48R (Ub-K48R) mutant protein arrests mitotic cyclin B degradation in the extract. This results in both increased accumulation of phosphorylated form of cyclin B2 and MPF activity as well as mitotic phosphorylation of its substrates. Ub-K48R also increased the mitotic phosphorylation of ERK2. Simultaneous addition of Ub-K48R and the proteasome inhibitor MG 132 strengthened and further prolonged MPF activity, MCM4 phosphorylation and accumulation of phosphorylated forms of cyclin B2. ERK2 phosphorylation levels increased and persisted longer than upon action of Ub-K48R alone. This shows a synergistic effect of inhibition of two different steps of ubiquitin-proteasome pathway on MPF activity and mitotic phosphorylation and ubiquitination of specific M-phase proteins. On the other hand, complete inhibition of ERK2 activation using U0126 had no effect either on MPF activity or on MCM4 phosphorylation either in control or in Ub-K48R-supplemented extracts. Experimental reduction of MPF activity by addition of recombinant p21(Cip) protein resulted in significant reduction of ERK2 phosphorylation. Thus, the reciprocal feedback observed between MPF and ERK2 in meiosis is not observed during mitotic M-phase in cell-free Xenopus embryo extracts. ERK2 phosphorylation is regulated by the levels of MPF activity, however no influence of ERK2 on MPF activity could be detected. These results show a fundamental difference in the relationship between the two major M-phase kinases in meiotic and mitotic cell cycle.